. RTEM images of GCPs synthesized under low (a) and high(b) H2/CH4 ratio From Figure S1a , the graphene deposited by higher H2/CH4 ratio resulted in irregular stacking and disturbing layers. On the other hand, the graphene synthesized by lower H2/CH4 ratio led to the formation of more ordered layer stacking. Figure S2 . XPS spectra of C1s for pristine Cu particles and GCPs As shown in Figure S2 , a small hump located at 288 eV represented C=O bonds may explain by the presence of sodium citrate in pristine Cu particles. However, they rarely existed in GCPs after graphene growth process. It was inferred that sodium citrate was decomposed and converted into carbon layers during annealing. Moreover, the two strong fingerprint narrow bands situated at around 284 eV stands for typical C-C/C=C bonds, and clear indicated the significant sp2 hybridization of graphene structure within GCPs. [1] 
Thermal conductivity measurements
The thermal conductivity is decided by following equation:
herein, α(T) is the thermal diffusivity, ρ(T) is the density and (T) is the specific heat capacity. T is the environment temperature. Density ρ is measured by Archimedes method. Thermal diffusivity α and specific heat capacity were measured by NETZSCH LAF447 NanoFlash instrument.
Thermal diffusivity is calculated by following equation:
Herein, is the thickness of the sample and is half of the diffusion time, which is the total time for temperature increase from environment temperature to the maximum temperature on sample surface after receiving irradiation of optical pulse. For specific heat capacity measurement, graphite powders were sprayed on the surface of sample and standard sample whose specific heat capacity was known. Specific heat capacity of test sample was obtained according to the inversely proportional relationship between the height of temperature rising signal and specific heat capacity
Temperature-time curves were obtained after laser flash test. Figure S6 . Synthetic process carried out in an Aixtron nanoinstruments-black magic
Thermal conductivity of TCAs

